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. Geotechnical Plots







Particle Size Distribution by Mechanical and H

rometer Methods
NA-REF}-S001-31

Sampie 1D

SRR,

Particle Size Distribution
100 /._——
80 -
23
ot
<™
‘SSO%
o 40 /
A
20 - /-/
Q l—r-."./.‘.
0.0001 0.001 001 01 1 10
Grain Diameter, mm
—e- Hydrometer _,_ Sieve
Mechanical (Sieve) Method
Wi of - wet - 53.98
33.33 ]
3599
%retd: | % passing _ Summary _
0.00 1000 Mean particle se (lmm} 0.259
0.00 100.0 Gravel (%) - retained on No. 4" )
0.30 9.6 Sand (%) - pass No. 4 & retained No:/ 200 72.0
1.47 08,1 Silt (%) - 0.074to 0.005 mm - - 24.0
3.84 B84.; Clay (%) - smalier than 0.005 mm
403 39.8
12.11 27.€
| Specific grawty 2.65
Hydrometer Method 8, oot factor 1.00 | Zero correction_, 0
Q) 22,99 Meniscus comection
e Temperature Hyd. i Hyd: Y | Diameter
L ominges L °C | ReadingRa_| ReadingRg % Flogr s LY, & K il
9 20.5 Start L
04001758 09:18 1 205 13 8 23 14.1 14.08 0.0136 0.0512
0401798 09:19 2 205 1 6 16.7 14.4 F&1 0.0136 0.0366
04/01/58 09:20 3 205 10 5 139 14.€ 4.86 0.0136 0.0301
04/01/98 09:21 4 205 10 5 13.8 14.6 3.64 0.0136 0.0261
0401758 28 g 205 5 4 111 147 1.84 0.0136 0.0185
0401798 09:32 15 20.5 8.5 35 9.1 14.8 0.99 0.0136 0,0136
DANN /58 09:47 0 21 75 2.7 7.5 15.0 0.50 0.0135 0.0085
0401798 0:17 60 21 f 22 6.1 15.1 0.25 0.0135 0.0058 |
D4N1/58 117 120 2.E 1.2 33 15.2 0.13 0.0135 0.0048
/01758 317 2 75 5 0.9 25 15.3 0.06 0.0133 00034
MBS 1850 453 2 4 0.5 A 155 0.03 0.0130 0,004 |
DAKIZ/8 08:53 1416 20 5, 0.5 4 15.3 0.0 0.0136 0.0014]




Particle Size Dlstrlbution by Mechanical and Hydrometer Methods
n.m NAF At E%f_gm INA-REF2.5005-02 H
j 30R0 i

Particle Size Distribution

100 /,.
so -
[ 3
m -
i
‘550% /
S Or 7
2 "_____/-
o ',‘-l—c"/.“
0.000) 0.001 001 01 1 10
Grain Diameter, mm
~e- Hydrometer _,_ Sieve
: Mechamcal (Sleve) Method
{WETS e sampie. SR KT
: 7B
EEXY) .
loo%netd 1% passing Summary
0.7 19.000 0.00 0.00 1000  Mean particie s (mm) ... .. 0.210
0.378 9.500 0.00 0.00 100.0 Gravel (%} - fatained on NG. 4. 0.0
r 4.750 0.00 100.0° ‘(%}-pass No 4 & No, 65.7
10 2.000 0.93 278 972 Silt (%) - 0.074 to 0.G05 mm - 2.4
25 0.71 4, 13.59 832 Clay (%) - smaiier than 0,005 mm 69
50 0,300 8.56 25.60 57.6] EERON
100 0.150 4.28 12.80 443
200 0.075 3.51 10.50 M3
Tom Wt retained () - C 2166
: Specific gravity FX TR
Hydrometer Method &, com. factor 1.00 ; Zero comvection 50
Wt of sample [g) 33,44 Memiscus comrection. 05
‘_:_‘ - Dmte:. ne. Time:- memn Hyd - _ _':_-;-:_:Id-l?q;zzg_' . _ o - Dinrneter
Y. . b Reaciog Be_ [ Resding Be...L.. % Fier.. h "5 K. S .. A
04/02/58 08:07 21 12 73 71t 14 1435 0.0138 0.0509
0A02/58 09:08 2 21 11 .2 18 14.4 7.21 00135 0.0062
0V02/98 0009 3 21 10,5 7 17.0 145 4.83 0.0135 00206 }
0A/02/58 09:10 4 21 10 2 155 14, 3.64 00135 0,
DA/02/98 0914 8 21 9, 47 4 14, 183 0.0135 0.0183
04/02/56 09:1 15 21 42 126 147 0.98 0.0135 0.0134
04002/58 05:36 0 21 85 7 11. 1438 0.49 0.0135 0.0065
DAN2/98 0.06 60 21 ¥ ) 14.9 0.25 0.0136 0.0067
DAN2/8 1:08 120 21.5 i 23 [ 15 .13 0.0135 0.0048;
DAAR/98 308 2 8 A A 15 0.0133] Q.00
18:38 F7] . 4 1 0.03] 10130] Q.04
O403/08 00:08 1440 21 55 0.7 29 15, 0.01 0.0135 0.0014
O3-Apr-98




Particle Slze Di:tribution by Mechanical and H drometer Methods

M" -&0 "Wﬁé
100
30
I3
& 6 //
2
§50 % SV———
& @r
20 -
0 » - =8 7]
0.0001 0.001 001 0.1 1 10
Grain Diameter, mm
_a Hydrometer _,.. Sieve
Mechamcal (Sueve) Method
(n) - 91.41
534
86,53
% retd % passing Summary
0.00 100.0 Mean particle size (mm) 0.600
0.00 100.0 ; Gravel (%] - refained on No; 4 17.9
17.86 821 Sand (%) - pass No. 4 & retained No. 200 B0.6
11.37 70.8 Silt (%) < 0.074 to 0.005 mm - 1.3
13.68 571 Clay (%) - smaiier than 0,005 mm - 0.2
26.90 302
23.99 6.2
4.70 15
 Tota) Wi, retained (g) 85.24
Hydrometer Method a,-corr. factor 1.00 Zero correction 50
oo Wt of sample () 86,63 2 Meniscus corection 0.5
Eiapsed Actual Corracted -
Time 3t Tewe | Tempersture Hyd:o: 1 Hyd. .
DO, ... pAes, o Reading Ra...| Reading B, L% Finer L k. 5
08:42 19 - Start - ‘
08:43 1 18 65 1.2 14 15.1 15.15 0.0138 0.0538
06-44 2 19 [ 0.7 0.8 152 7.62 0.0138 0.0:381 ;
08:45 3 19 6 0.7 0. 15,2 5.08 0.0138 0.0311
08:46 4 19 5 0.7 0. 153 381 0.0138 0.0270
08:50 ] 10 ] 0.7 0. 15,2 1.90 0.0138 0.0191
08:57 15 19 55 0.7 02 15.3 1.02 0.0138 00140
09:12 20 19.5 55 0.2 0.2 15 0.51 0.0138 00089 :
09:42 60 19.5 55 0.3 02 15, 0.26 0.0138 0.0070
10:42 120 19.5 5.5 0.2 0.2 15,7 0.13 0.0138 0.0049
13:30 288 2 0.2 15.4 0.05 0.0135 _0.0031
18:00 438 2 0.2 0.2 154 0.04 0.0135 00025
0942 1500 2 § 0.2 0.2 15.4 0.01 0.0135 0.0014




Percent Finer

]
R

Particle Size Distribution

8

3

8

oo

,r-""'J/

0.001 0.0t

Grain Diameter, mm
—a— Hydrometer _,__ Sieve

0.1 1

Sieve) Method
: 77.30
18.14
£3.28
% ret'd % passing Summary -
0.00 100.0 Mean particie size (mm) 0.514
0.00 100.0 Grovel (%} - retained on No. 4. 13
1.28 98.7 Sand (%) - pass No. 4 & retained No. 200 84.6
489 94.0 Silt (%) - 0.074 to 0.005 mm 93
27.53 665] Ciay (%] - smailer than 0.005 mm - 48
34.55 32.0
12.12 198
577 14.1
Total Wi retained (g) =i 54,38
p . 2.5‘_5__._
Hydrometer Method 3, cort. factor 1.00] Zero correction
6328 i i
N i Sl : < % Fiogr L 7, K
; 19.5 ) Start _
DV31/58 09:77 1 195 14 8.7 137 139 13, 00138 0.0516
03/31/58 09:28 2 195 13 7.7 r¥ 14.1 7.04 0.0138 X
03731506 09:26 3 19. 12 .7 X 14.2 475 0.0138 0.0301 |
03/31/58 09:30 4 195 12 7 10.6 142 3.56 0.0138 0.0261 |
03/31/68 0934 E 195 1 7 X 14.4 80 0.0138 0.0185]
03/31/58 09:41 € 9. 10 47 4 146 0.97 0.0138 0.0136
031788 09:56 30 19. 37 14, 0.49 0.0138 0.0087 |
03/31/58 10:26 60 20 8. 3 148 0. 0.0138 0.0068 |
(3/31/98 11; 120 20.5 4 149 0.12 0.0136 0.0048
13:40 21 3 3 15, 0.06 0 Y
03/31 1650 444 F=) ] 1. 27 15.2 0.03 0, ﬁ
0401758 09:00 1414 21 ] 12 1.9 152 0.01 0.0135 0.0014]

Q2-Apr-58
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Particle Size Dlstﬂbution by Mechanical and Hydrometer Methods

Particle Size Distribution

3

3

*

L

&

Percent Finer

8

o a—gpn—t ¥

001
Grain Diameter, mm

e Hydrometer _,_. Sieve

0.1

Mechamcal (Sleve) Method

A1
9.24
82 m
% passing
.00 100.0
0.00 100.0
1572 84.3
12.35 719
12 568
269 2.
22.67 7.2
474 2

Mean particle size (mm)
vael (%)--‘ retained on No: 47

No. 4 & retained No. 200

Silt-{%) - DDTAtoocnSmm
y (%)= smallerthanOOOﬁmm

 Sbecifc pravity
Hydrometer Method 3, ‘cory. factor. Zero correction
Wi of sample (Q) 69 2 Meniscus coffection
Corrected

18 sant
] 19 5 ) 1489
p. 19 8 X 7.45
: 19 75 ) _ 5,00
4 19 7.5 12 1.5 375
8 1 75 1.2 . 1.87
5 1 7 0.7 1.00
T 19, 7 0.7 0.50
) 195 0.7 ) 025
120 185 0.7 . 0.13
288 21 ] 12 . 0.05
o8 2 [ (¥4 ) 0.03
1440 21 8 02 2 0.01




Parﬂcle Size Dlltrlbution

Mechanical and H

8.

drometer Methods

e

Particle Size Distribution
100
80 -
Ty
w —
£
550%
L ©r
ol _.,.f'...’. /
._..-.—-0—"'"—'
0
0.0001 0.001 0.01 0.1 1 10
Grain Diameter, mm
—a— Hydrometer _,  Sieve
Mechamcal (Sleve) Method
Summary
gmohm(mm) : 0.326
Gravel (%) - retained on No, 4 2.3
Sand (%) - pags No. 4 & retained No, 200 80.7
St (%) - 0.074 to 0.005 mm 12.9
Clay (%) - smatier than 0.005 mm_ 4
Total Wt retsined (o) 4613
- Speceic praviry P
Hydrometer Method 8, OOfT. factor 1.00% Zero comection 45
. Wi, sample 35,595 i Meniscus ! 9.3
Date Time - 1 Time Temperature Hyd Hyd. - DNtimester
o AN 3 . Reading e, Resding. Be._ L. % Finer k. k4 _ K. .-
04102/98 09:0 21 Start
04N02/98 09:03 1 21 3 8.7 157 141 14.08 0.0135 0.0%06
04N2/98 09.04 2 21 12 7.7 138 1432 712 0.0135 0.0360 ;
D4A12/98 09:05 3 21 11 6.7 12 14.4 480 0.0135 0296
04402/38 00:06 4 21 1 57 1 14.6 3.64 0.0135 0.0257
04/02/98 09:10 g 21 47 x 14.] 1.84 0.0135 00183
04402/98 09:17 : 21 .7 6. 14.9 0.99 0.0135 0.0134
04A12/06 09:32 a0 2 7. 3.2 5, — 150 0.50 0.0135
ANI2/56 0:02 60 21 27 4 154 0. 0.0 0.0068
04X12/98 102 120 21,5 65 23 4 15; 0.13 0.0135 0.0048
302 240 2 8 .9 4 15.2 0.08 1133 Q.0004
MADRS ) 40 2 s 15 27 154 0.08 Y 0.004
[T 3] 1440 21 5 07 3 15.4 0.01 0.01 0.0014

03-Apr-98




Particle Size Distribution by Mechanical and Hydrometer Methods
ject NAF Abwugi

A L0

. . Particle Size MNistribution
100 - /"

g
T

]
T

Percent Finer
3
& R
\

\

; o

0.0001 0.001 ool ) 0.1 1 10
Grain Diameter, mm
_a— Hydrometer _,_ Sieve

% passing - Summary

100.0 Mean particie soe (mm). ..o 0.137

100.0 Gravel (%) -retained on No. 4 ¢ 0.0

100.0 Sand (%) - pass No. 4 & tetained No: 200 58.9

G7.5 St {%) - 0.074 to 0.005 mwn 34.8

. 868 Ciay (%) - smatier than 0.005mm__ 62

63.4 R o

519

[IK]

ot WE retained {g). e oATEE
Specific gravity -
Hydrometer Method a;"corv. factor -
W1 . satmple (Q)

Date Tomperatore | Wyd. | W |
OAN0Z/58 09:05 1 21 15 92 30.7 138 13.76 0.0135 0.0500
Q42198 09:06 2 21 13 7.2 240 14 7.04 0.0135 1
04/02/98 08:07_ 3 2 12 6.2 207 14.2 4.75 0.0135 0.0294
0402/58 09:08 4 21 115 5.7 19, 14,2 3.58 0,0135 0.0255°
04K2/58 0912 8 21 n 52 17.3 14.4 1.80 0.0135 0181
0axr2/98 09:19 15 21 10.5 47 157 14.5 0.87 0.0135 0.0133
04/02/98 09:34 2 2 10 4.2 14.0 14.6 0.49 0.0135 0.0084
Q412108 10:04 [ 2 ) 32 107 4.7 0.25 0.0135 0.0067
04r12/98 11:04 120 FIE 7. 17 57 150 0.12 0,0135 0.0048
MANIZ/96 13:04 240 Z 1.4 a7 15 0.06 0.0133 0.0033
MA02/96 16:34 450 24 65 15 50 15 0.05 0.0130 00024
D408 09:04 1440 21 ] 0.2 07 152 0.01 0.0135 0.0014




Particle Size Distribution

Peroeg Finer
=]
2

//"

P

L~

7

0.0001

0.01
Grain Diameter, mm

—a— Hydrometer ____ Sieve

0.1 1

Mechamoal (Sleve) Method _

A4
: Summary
X 100.0 | Mean particie size (mm)
. 1000 _&L..r!um.mm i
4.750 952 ; Noureuneumaoo
2.000 529 s:g_m <0.074 to D.005 mm - -
0.710 818 Clay (%) - smaller.than 0.005 mm
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X 2.5 3. 3.5 149 1.86 0.0133 0.0182
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U3-Apr-98




Par_ticlo Slze Dlst(lbutlon Mechanical and Hydrometer Methods
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_ Particle Size Distribution
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09:58 | 30 194 0. 47 15,0 14,5 0, ] 0.
0:28 1 45 14.3 14.6 D.24 0.0136 0.0067 |
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Particle Size Distribution by Mechanical and Hydrometer Methods
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Particle Size Distribution
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03/31/98 08:50 1440, A 55 0. 2 152 0.01 0.0136 0.0014
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Particle Size Distribution by Mechanical and Hyd rometer Methods
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04101558 2.2 2 2z 55 ) 57 15, 0.06 Q.04
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Statistical Basis of Recommendations

The following discussion explains how the recommended number of additional samples
contained in Table 5-1 of the report were obtained.

In general, the AOC and Reference Area 1 recommendations reflect the minimum
number of additional samples that are required to achieve a power of at least 80% to detect a
difference of 100%. The “power” is the chance that the statistical means comparison will lead to
a “statistically significant” conclusion that the site mean really exceeds the reference mean by a
certain amount. A requirement of “80% power to detect a 100% difference” means that if the
site mean is twice the reference mean (100% greater), investigators must be 80% certain that the
test will lead to the correct conclusion. The computations performed to determine the required
sample size assumed that the significance level of the test is 0.05.

Note that the power requirements used for recommendations are slightly relaxed from
those stated in the sampling plan (i.e., in the sampling plan, sufficient power to detect a differ-
ence of 50% was the stated goal). However, the number of samples required to achieve sufficient
power for a 50% difference was considered unreasonable for most areas, so the requirements

were relaxed somewhat.

Power is a function of the variability in the data, the sample size, and the difference to be
detected. Tables J-1 and J-2 show power calculations under various scenarios for surface soil and
subsurface soil, respectively. For each AOC and depth, the relative standard deviations
(RSD=standard deviation relative to the mean) for inorganic compounds that exceeded RBSLs
were examined. A representative RSD was used as the variability estimate in all power calcula-
tions for a given AOC and depth. Power calculations are shown for various combinations of
reference and AOC sample sizes. The power to detect an increase of 50%, 100%, and 150%
above the reference mean was computed for each sample size combination. For example, for
surface soil at the Child Development Center, if 6 reference samples and 8 site samples are avail-
able, then the power to detect an increase of 50% is 0.15. The power to detect an increase of
100% is 0.33, and the power to detect an increase of 150% is 0.49.



Table J-1

Recommended Surface Soil Sample Sizes

N for Reference 6 12
NforAOC| 8 (12 {16 | 8 | 12 | 16
Percent
AOC Increase® Power®
Child Development 50% 0.17] 0.18] 0.20
Center 100% 0.39| 0.42] 0.45
150% 0.57| 0.62] 0.66
Elementary School 50% 0.17{ 0.18] 0.20
100% 0.39| 0.42} 0.45
_ 150% 0.57] 0.62] 0.66| 0.
Tower Housing Area 50% 0.32} 0.36 0.47| 0.52
100% 0.71{ 0.75 0.88| 0.92
150% 0.90{ 0.93 0.98] 0.99

J-2




. Table J-2
Recommended Subsurface Soil Sample Sizes
3 6 12
N for Reference
N for AOC a | 8 | 12 ] 16 a4 [ 8 [ 12 ] 16 a | 8 [ 12 [ 16
Percent
AOC  Increase’ Power”
Child 018l 0211 022] 019 o028 o032 036 025 047 0.52
Development 042l 048] o052] o044] o062 071 075 058 0.88 0.92
Center 062l o069 o073 o064 083 o090 093 079 0.98 0.99
Elementary 008 o008 o0o09] o008 o010 o011 o012 009 0.I3[ 0I5 '
School 014l o016l 017 o015| o21] o24] o026] o019 028 035
020l 023 o0zl o022 031 o036 o040 028 043 052 08
Tower 0.18] 021 022] 019 028 032 036 0.25 047] 052
Housing 042] o048 o052 o044 o062 o071 075 058 0.88 0.92
Area 062l o069 o073 o064] 083 o090 093] 079p 088 098 0.99

a The Percent Increase is the percent by which the AOC mean is assumed to exceed the reference mean (e.g., for percent increase
of 50%, the AOC mean is 1.5 times the reference mean).

. b Assuming that the AOC mean exceeds the reference mean by the amount indicated in the Percent Increase column, the power is
the probability that the means comparison will produce the correct conclusion (i.e., that the AOC mean is significantly greater
than the reference mean). A one-sided t-test at the 0.05 significance level is assumed. For each AOC, a representative variability
for the metals was used in the power calculation.

The lightly shaded blocks indicate the number of samples available after the first soil sampling round. The more darkly shaded
blocks indicate the recommended total numbers of samples. The recommendations are: 6 more surface and 9 more subsurface
samples from the reference area; 8 more surface and 4 more subsurface samples from the Child Development Center; 8 more
surface and 12 more subsurface samples from the Elementary School; and 4 more subsurface samples from the Residential
Towers.









